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ABSTRACT 

This report examines mathematical graphing utilities 
or function plotters for use in introductory algebra classes of more 
advanced courses. Each product selected for inclusion in this report 
is able to construct the graph of a given equation on the screen and 
serves as a utility v^hich may be used by the Ftudent for an 
open-ended exploration of a mathematical concept or by the teacher as 
a demonstration tool. The products are classified into one of the 
following types: (1) general purpose graphing utilities; (2) 
demonstration tools; and (3) special utility programs. In general it 
was felt that the positive aspects of function plotters far outweigh 
the negative. The ability to automate the tedious process of plotting 
the graph of an equation enables students to examine more equations 
in a shorter time. Teachers are able to spend less time sketching 
graphs on the overhead or blackboard. The zoom and scroll features 
found in many function plotters offer capabilities which cannot be 
duplicated manually. The report is organized into four sections 
including general features, algebra, coordinate geometry and 
trigonometry, and calculus. (PK) 



* Reproductions supplied by EDRS are the best that can be made * 

* from the original docume t. * 

************* ********** 



ERIC 



CD 



THE Northwest Regional Educational Laboratory 

TECHNOLOC 




FOR SECONDARY MATH TEACHERS 

A MicroSIFT Quarterly Report 



US DEPARTMENT OF EDUCATION 

Office o< Educational Research and Improvemcn* 

EDUCATIONAL RESOURCES INFORMATION 
^ CENTER <ERIC> 

i^his document has been reproduced as 
' rOfeived ^forr the person or organization 

orf^matirtg iL 
r Minor Changes have been mado to improve 

reproduction quality 

• Poi'its of view or opinions stated m this docu- 
ment do not necessarily represent official 
OERt position Of policy 



August 1987 



by 

Dave Weaver 
Monica Nelson 
Anne Batey 



"PERMISSION TO REPRODUCE THIS 
^RIAL HAS B&EN GRANTED BY 




TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) ' 



Technology Program 
Northwest Regional Educational Laboratory 
101 S.W. Main Street, Suite 50C 
Portland, Oregon 97204 
503/275-9500 



ERIC 



Sponsored by 



Office of Educational 
Research and Improvement 
U.S. Department of Education 



This publication io based on work sponsored 
whoii/. or io part, by the Ofucc of Ed. cational 
Research and Improvement {OEPl), I>cpdrtae of 
Educatioa. unc'-^r Contract Number 400-B6-0006. 
The content o^ u' is publication does not neces- 
sarily rrfiect the views of OERl. the Deparonent. or 
any other agency the U.S. Gover*iment 



BEST COPY AVAILABLE 



FUNCTION PLOTTERS 
FOR SECONDARY MATH TEACHERS 



A MicroSIFT Quarterly Report 

August 1987 



by 

Dave Weaver 
Monica Nelson 
Anne Batey 



Technology Program 
Northwest Regional Educational Laboratory 
101 S.W. Main Street, Suite 500 
Portland, Oregon 97204 
503 ^75-9500 



3 



INTRODUCTION 



In this report we examine mathematical graphing utilities or function plotters for use in 
introductory algebra rJasses or higher. Each product selected for inclusion in this report adheres 
to the following criteria: 

« The product must bo able to construct the graph of a given equa^on ori the screen 

• The product must serve as a "utility which may be used by the student for an op^n-ended 
exploration of a mathematical concept or by the teacher as a demonstration tool 

Products not included in our consideration were tutorials or drills which provided instruction on 
how to graph mathematical equations, utilities which constructed bar, pie, picture or line graphs, 
scientific graphing utilities which primarily accept sets of ordered pairs for graphing, data 
analysis and curve fittirig, and graphics utUities f7hich enable the user to create computer- 
generated drawings. 

After reviewing all of the more than thirty products identified, it became apparent that products 
could be classified into one of the following types: 

« General Purpose Graphing Utilities-These packages generally consist of a single 
graphing utility accompanied by a user s manual. The instructional value of these 
products is a function of how the teacher chooses to make use of the package. They may 
either be used 1^ the teacher as a demonstration tool or by the student In an open-ended 
exploration. In either case the teacher is responsible for preparing the setting fay 
organizing a presentation or preparing a handout which guides the student through the use 
of the software toward a better understanding of a graphing concept. For example, a 
teacher wishing to use such a package to show how a particular constant influences a 
family of equations, would need tc choose the appropriate form of the equation and select 
values for the constant that would make good examples ahead of time. During the 
classroom demonstration, these equations would generally be entered manually. 

• Demonstration ToolfJ-These , ackages are designed explicitly for demonstration purposes 
and contain preprogrammed dei^onstrations of selected math concepts. For example, such 
a product may graph a family of five equations in the form of y=mx-^b where b is held 
constant and m is varied. Another example might be a demonstration of the derivative 
where the program displays the graph of a function such as f(x)=sin x and then draws the 
tangent line at various points, calculates its slope and plots the slope on a second graph on 
the same screen. Such a demonstration quickly shows how f (x)=co8 x. 

• Specialized Utility Frograms-These packages consist of a collection of graphing utility 
programs, each which is designed for a very specialized function. For example, such a 
package may have one utility program for studying linear equations ana «*nother for 
exploring quadratics. These packages are intended for use by individuals or small groups 
of students and include reproducible worksheets or have an accompanying text or 
workbook. 

In addition to the general types described above, other common factors were also noticed: 

® Virtually all of the packages graph linear, quadratic, polynomial, exponential, 
logarithmic and trigonometric functions on the Cartesian coordinate system. Most 

frequently, the students were 'Prompted with y = from which they entered the 

function to be graphed in terms of x. 
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» Few Off*tiie products were able to properly labe) le graph in the same way teachers would 
expect and demand from their students. Commonly, the resxilting graphs would not have 
the Ofigiil Of ihe axes labeled. Although uck mcUrks afe Used along the axes to indicate the 
sealing, the tick marks are very selicm numbered. Greneraliy, the scaling numbers 
appear only at the end of &e axes. Most of the products were able to display the equation of 
che graph somewhere on the screen but generally it was nowhere near the actual graph. In 
eases where more than one graph speared on the same coordinate system, it was common 
for only the Vst c'xjuation to appear. The ability to label an individual point was seldom 
seen. This general lack of adequate labeling sets a poor example for student. 

• While math teachers tre aware that, in theory, the graphs of functions are a smooth curve, 
the use of computer graphing iztilities could ^sily lead a student to believe otherwise. 
Because of the resolution of microcomputers, it is impossible for any of these products to 
make a smooth gr^h. In addition^ the use of color will '^flen accentuate the jagged 
appearance of the ^ph as well as sli^tly shift the graph to make it appear inaccurate. It 
is important that students viewing computer-generated graphs underst^ind these 
difficulties. 

Although some of these observations may seem critical, the positive aspects of function plotters far 
outweigh the negative. The ability to automate the tedious process of plotting the graph of an 
equation enables students tr examine more equations in a shorter time. Teachers need to spend 
less time sketching graphs on the overhead or blackboard with their backs to their students. The 
zoom and scroll features found in many function plotters offer capabilities which cannot be 
duplicated manually. Numerous ot^>8r features discused later in this report enhance their value. 

There is evrdence that we can expect continued £nd possibly increasing development of new 
fanction plotter programs in the future. Currently this class of software is typified by a group of 
older reliable stand-l^s challenged a few bright new stars. Of those highlignted and 
recommended for preview, eight had copyrights 1982 to 1984 and the remaining seven were 
copyrighted in 1986 and 1987. As the older products become obsolete because of increased graphing 
capabilities of the newer computers, demand for replrtement products will increase. In addition, 
it appears as though we are in the middle of a development spurt. Over a third of the titles reviewed 
were copyrighted 1S86 or newer and in several cases W3 were only able to examine preliminary 
versions of new products to be published later this year. 

ABOUT THIS REPORT 

Because the various products we examined are more appropriate for use in one math subject than in 
others, we organized this report into four separate sections. 1) A General Featu es section provides 
a basic descriptive information list on all of the products considered in our study along with a 
comparison of the features common to all products. Three s\ibsequent sections; 2) Algebra, 3) 
Coordinate Geometry & Trigonometry, and 4) Calculus compare those features useful for 
demonstrations and explorations within those subject areas. Each sections also highlight those 
products which our reviewers recommend for preview. Keep in mind, some of the products 
highlighted in the higher topics of coordinate geometry, trigonometry and calculus may also 
useful tools for algebra but, would include features often not used in algebra Such products are 
marked with an asterisk {*) by the title. 

More detailed descriptions of each product and references to other published reviews can be found 
in a companion report titied Product Descriptions: Function plotters for Secondary Math 

Teachers- 



1 . GENERAL FEATURES 



EUNCTI Q N PLOTTERS PRODUCT LIST 

KEY , G General Purpose Graphing Utility 
D Demonstration Tool 
S Collection of Specialized Graphing Utilities 



THiG 


Pubfeher 


Computer 


Grade 


C^yright 


Price 


Type 




MECC 


App!eU^eGS4BK 


9- col. 


1981 


$35.00 


G 


Arbplot 


Condu^ 


A{3ptoiUec4aK 


9-12 


1982 


$125.00 


S 


CiCtutPlotrA Ufith. Utility 


CaciusPtot Co.. The 


App;elUe4dK. IBMPC12SK 


9-12 




$60.00 


G 


Calcu-PIot 


Human Systems Dyn. 


Apple IUec4aK 


11-cd. 


1983 


$150.00 


G 


Calculus Blustratid 


Wadswofth Publ Co. 


Apple iU e c 64n 


11-12 


1986 


$21.50 


S 


Calculus Toolkit, Tht 


Addtson-Wesioy 


App{elUec4eK. IBM PC 


11-12 


1984 


$149.95 


S 


Conputtr Graphing Expsr.r 












Vol. 1: Algtt^l&Q 


Addison-Wesiey 


App(6n^6c32K 


8-12 


1982 


$80.00 


S 


Vol. 2: Ti^. Functions 


Addison*Wesley 


AppleU46c32K 


10-12 


1982 


$80.00 


S 


Vol. 3: Conic S^tlons 


Addison-Wesley 


^pp^eli^ec32K 


mz 


1982 


$80.00 


S 


Vol.4: Ctlculus 


Addison-Wesiey 


Applell^ac^ 


1M2 


1985 


$80.00 


S 


Oiecovtry Uimlr^ In Trig. 


Conduit 


App{elUoc4aK.iBMPC192K 


10-12 


1986 


$75.00 


S 


Elactronic SItckboard: 












Aigtbrt 


COMPiess 


ApphiUec4aK 


8-12 


1983 


$95.00 


D 


Function PSottor 


COMPress 


Ar^il^ec4dK 


10-12 


1983 


$50.00 


G 


TrlgonoHMtry 


COMPress 


App;eli4Cc4aK 


10-12 


1983 


$50.00 


D 


Equftaon mth 


MECC 


Apple D4a128K 


9-12 


1987 


$55.00 


G 


Function Graphing 


Kamtschke 


App!eR4ec6S48K 


8-12 


1985 


$90.00 


G 


Graph -Calc 


COMPress 


6MPC128K 


12-col. 


1986 


$75.00 


G 


Graph Plotttr 


SRA 


Aj:^iUoc4SK 


10-12 


1984 


$40.00 


G 


Graphing Equatk^na 


Condu'rt 


Apple il^ac48K 


8-12 


1983 


$45.00 


G 


Graphing Trig. Fimc. 


Bergwall 


Af^lUec48K. IBM 


"ai2 


1985 


$49.00 


D 


Qratn Globa ft Graph. Eq. 


Sunburst Commun. 


App«iUec6S4dK, 
IBM PC/PC/ 128K 


9-12 


1986 


$65.00 


G 


Kaath Graph Maker 


Coiamore/DC Heaih 


Apple II ecGS.12BK 
IBM FC/XT/AT. 512K 


8-12 


1988 


7 


G 


UathCAD 


Addison-Wesley 


1D<)ol. 


1987 


$249.00 


G 


Methgrapher 


HRM Software 


Apple iUec4SK.C^ 


8-12 


1984 


$69.00 


G 


MOP FuncUon Rotter 


MCP 


Appte IU e c 64K 


8-12 


1986 


$49.00 


G 


PC Graphics 


Dynacomp 


IBM PG^ 128K 


9-12 


1986 


$49.95 


G 


SuparGraph 


Ventura Educ. Sys. 


Apple IUec4dK 


8-12 


1986 


$59.95 


G 


SuparPloi 


EduSoft 


Apple liiocGS64K 


8-12 


1985 


$49.95 


G 


Surfacta for Ifiultivarl. Cal. 


Conduit 


Apple li^0c4SK 


11-001 


1981 


$65.00 


0 


TacUath: 












DIffaiantlatlon 


Tedvvcai Educ. Con. 


Af^n^ecGS^ 


11-12 


1987 


$60.00 


D 


Graphing 


Tech«cal Educ. Con. 


App!en4ecGS48K 


11-12 


1987 


$60.00 


G 


intagratlon 


Tochracal Educ. Con. 


Ap^iU6c634SK 


11-12 


1987 


$60.00 


I) 


Tsyior Poly, Approx. 


Techrucal Educ. Con. 


Apple IUoc6S4aK 


1M2 


19B7 


$60.00 


D 
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EXPLANATION OF GE^3ERAL FEATURES-- There are certain features and capabilities which 
we believe are important and should be considered when choosing a graphic utility package for 
classroom use. when examining these products we asked: is it possible to 



label the X an d y axes? 


Axes 


change scale and redraw or room? 


Zoom 


laLel the origin? 


Orig 


relocate the origin and redraw c? scroll? 


Scrl 


label individual pdnta? 


Indv 


how many lines can be displayed 




display numbers along the axes, 




on the esjM graph? 


lins 


notjustettheend points? 


Numb 


display thf^ eqimtion of the lii^ on the 




diang9 the interval? 


Invl 


screen with the gr^h? 


Equa 


show a grid? 


Grid 


«ntsr the equation just as yeu would write it? 


Nota 



TA BLE OF GENERAL FEATURES 



KEY: - ffo » Yes 



rule 


Axes 


Orig 


Indv 




invl 


Grid 


Zoom 


Scd 


Ure 


Equa 


Note 




- 


- 


- 


- 


o 




9 


9 


oo 


9 


- 


Arbplot 


- 




- 


- 


• 


- 


- 


9 


2 


9 


- 


CsctusPiot: A Mat^^ratics Utility 


- 


- 




- 




- 




9 


5 


9 


- 


Calcu-Plot 


- 




- 


• 


« 


- 


- 


- 


1 


9 


- 


&!ieulusfiuslrsiBd 


- 


- 


- 




9 


- 


9 


9 


OO 


9 


- 


CaicaAsTooKjt,7te 


- 


- 


- 


- 


6 


9 


9 


- 


1 


9 


- 


























VoLI: Aig^I&Ei 


- 


P 


- 


- 


9 


- 


9 


- 


1 


9 


- 


VoLz: TnQ. Functions 


• 


• 




- 


9 


- 


- 


- 


oo 


9 


- 


VOLS: ConfcSecSSons 


- 




- 


- 


0 


- 


- 


- 


oo 




- 


VoL4: CricUUS 


- 






- 


9 




- 


- 


oo 


9 


- 


Oteoo^ LMmhg in Tr^. 


















oo 


9 


9 


Bectrofifc Blflddbosft! 


























- 


- 




- 


9 


- 


9 


- 


oo 


9 


- 


Funcfion Piotfer 




- 


- 


• 


9 


- 




- 


oo 


9 


- 


inQOiKXneuy 










9 




9 




oo 


9 




EqutfonlMh 










9 


9 


9 




4 


9 










• 








9 


9 


oo 


9 




Grap(vCaic 










9 




9 




2 


9 




Graph Plotter 


e 






• 




9 






OO 






(^iphingEqusiore 










9 








oo 


9 
















9 


9 




oo 


9 




GrBgnGiote & &apNnQ EqjisiScHB 










9 


9 






oo 


9 


9 


HtithGnph Mater 














9 


A 


oo 


9 


9 


HsthCAO 


• 


• 








9 


9 


9 


oo 


9 


9 












9 




9 


9 


oo 


9 




MCPFuncticnPiot^ 










9 




O 


C 


20 




9 


PCGnpWcs 


• 








9 




9 


9 


3 






Sq>erGnph 










9 








oo 






SuperPiot: RjncSonGfBpt^ng Program 








• 


9 




9 


9 


5 


9 


o 


Surfaces for Mi^Hfva?l C^cdis 








• 










1 






TecMalh 
























Differentiation 


^^ 
















1 


9 






o 












9 




Ort 


9 




integration 


o 








9 








1 


9 




Taykx Poiynomlai ApproxSn^Kons 


• 








9 








oo 


9 
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2. ALGEBRA 



Beyond the features described above there are other features to consider when selecting software for 
use in an algebra class. For these products we asked: Is it possible to 

display fCx) for a given x? ROD plot sets of pdnts? PTS 

grnph verticel Knes? VRT gr^ absolute value func ions? ABS 

graph the inverae of a given fimctaon? INV graph inequalities by shading the region? REG 

enter equation:: in para*u«tric form? PAR calculate Kx) for a given x? RGC 

calculate 2 fcsr a ^ven fix)? DOM calculate fte y-inte^pts? INT 

calciilate slope of line between 2 points? SLP calculate the coordinated of the 

intersection cf 2 lines? COR 

TMSUE OF FEATURES USEFUL JN_ALGEBRA 



R P R D I S C 
E A G 0 N L 0 
G R C M T P R 





RcY. 




No 


9 


Yes 




R 


p 


V 


A 


1 




G 


T 


R 


B 


N 


TITLE 


D 


S 


T 


S 


V 


Advanced Mathematics 






« 


0 




Arbplot 












C&ctutPlot: k i&themtics Utility 


o 


• 


0 


• 




Catcu-Fiot 












Calculue Bfustratftd 








• 




Calculus Toolkit, The 


• 






♦ 




Computsr Graphing Experiments 












VoLI: Al8tb(dl&n 












Vol. 2: Trifl. Functions 








• 




Vol. 3: Contc Sections 






o 






VoL 4: Cilculus 








• 


• 


Elsctrcnic Bleckbosrd 












Algsbrs 






o 






FuncUcn Rottsr 




• 




• 


9 


Eqiisdon Kath 


• 




o 


• 




Function Graphing 


• 


• 




G 


O 



Grsph*Calc 

Graph Plotter 

Graphing Equations 

Grstn Globs & Graphing Equations 

Heath Graph fiSaker 

HathCAD 

Mathgrapher 

HCP Function Piottsr 

PC Graphics 

SupsrGraph 

SuperPlot 

TdcMath 

Differentiation 

Graphing 

Intagratton 
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HIGBCLIGHTED PRODUCTS FOR ALGEBRA-In alphabetical order. 



Computer Gs^hisig Espeiiments Voltmie 1: Algebrsi One & Algebra Twa-Addison-Wesley» 
Apple II + e c, 32K, grades 8-12, 1982, $80.00~As the title implies, this package is designed for 
experimentation and discoveiy. Althou^ the software is limited to the particular algebra concept 
under investigation and somewhat basic, the worksheets ma><' this package valuable. Students 
can explore using the computer as a vehicle, and be reinforceu Jirou§^ worksheets. This is the 
package for students who are learning how to reason, evaluate and make conclusions. 

Coicputer &aph!2i£ Fxperiments Voluxne S Conic Sections-Addison-Wesley, Apple n + e c 32K, 
grades 10-12, 1982, $80.00--Conic 5ect\ons are often hard for students to visualize and hard for 
teachers to draw; this package solves both problems. This package zeros in on conic sections, their 
equation?, corresponding graphs and the defied information included with each type. 
Experimentation is the theme axiC creative students can designs iisir^g conic section. 

Elecfst^mc Blackboard: Algebra-COMPrass, Apple II + e c, 48K, grades 8-12, 1983, $95.00- 
"Clear" and "simple" describe "Electronic Blackboard: Algebra" by COMPress. Because this 
package uses a familiar simulated blackboard, students can be at ease with working on a 
computer. Students are guided through the basics of graphing step-by-step in a sequential process. 
Confidence is built as students move from the Display mode to the Interactive mode. For the 
beginner in graphing, this user-fnendly program is ideal. 

Equation Math-MECC, ^ple H + e GS, 128K, grades 9-12, 1987, price *55.00-For the student who 
needs all required information on one screen without being confixsed, this program is it This 
three-level package will give students confidence in graphing complex functions with simplicity. 
After working with it, students will be eager to explore the many avenues of graphing. "Equation 
Math" provides all the basics students need to know in graphing. 



S- COORDINATE GEOMETRY ^ TRIGONOMETRY 



For the packages designed for use in coordinate geomt^try and trigonometry classes we asked. Is 
it possible to 



graph quadratic relations (circles, hyperbolas, etc.)? HEL 

show the asymptotes? ASM 

enter equations in the form x=f(y)? INV 

grcph on a polar coordinate system? POL 

translate or shift a graph? SHF 

reflect a graph throu^ a line? REF 

rott-.te a graph about a point? ROT 



TRIGONOMETRY 

KEY: - ^!o « Yes 



TITLE 


REL 


ASM 


INV 


POL 


SHF REF 


ROT 




• 




• 


• 




- 


Arbplot 


• 






• 


- 


- 


CaoiusPim: A Hafiien^cs Ut&ity 








• 








• 






• 






CtfettfusTocOdt,Th9 








• 


e 


0 
















VoLI: Aig^l&!i 














Vol 2: Tllg. Functions 








0 






VoL3: Co^Secilons 


• 




• 








Discovery Liamkig in Tf^. 




• 




• 


0 


















Algebra 




• 










Func^Ptotl^r 




0 






o o 




Trigonometry 




• 










BjuaSonM^ 








• 






FUvctkX) Graphing 










• 








• 


• 


• 






Grai^ Plotter 








e 


Q 


• 


Graphing Equgfons 














&^ng TrfgmoiiistA^ FtmctioiB 














Graen Gkte & Grsphbig Equaflcns 






• 








Heam Graph Mater 






• 






















Matfignpher: A Cm^& Gr^ng UtO. 








e 






MDP Function Pfcttsr 














PC Graphics 






9 


9 




• 


SupdfGfsph 














Tecj^: GngphSi^ 








0 
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mGHUGm^ PRODUCTS FOR TRIGONOMETRY & COORDINATE GEOMETRY-In 
alphabetical order. 



Electronic Blackboard: Fimi;tion Plotter '^--COMPress, Apple U + e c, 48K, grades 1W2, 1983, 
$50.00-Thi8 simulated blackboard puts students at ease as they find themselves view?jig a 
familiar screen. In this three-level system, "Function Plotter" and Function Symmetries have 
an appropriately restricted set of commands. For instcnce, "Function Plotter" only allows for 
inverses and asymptotes, while Function Symmetries allows for all translations. Students will 
want to explore. 

Graph Plotter ^-SRA (Science Research Associates), Apple n + e c, 48K, grades 10-12, 1984, $40.00- 
For students who wish to venture out on their own and try new things, "Graph Plotter" oflFers them 
ail they need. Providing students with a wide selection of commands, functions can be rotated, 
flipped and reversed all in different colors! Menus are well-organized so students vnW not become 
bewildered as they play with this interactive package. 

Mathgraphen A Conq>lete Graphing Utility ♦-HRM Software, Apple H + e c, 48K,^Commodore 64, 
grades 8-12, 1904, $69.C0-Respect for "Mathgrapher" grows as students discover its capabilities. It 
is simple enough for a banning algebra student yet challenges even the advanced student. 
Those who learn by a visual approach and those who learn by hwids-on experimentation are 
equally accommodated. With three menus, each performing more coniplex operations, students of 
all talents can find their place. 

MOP Function Plotter ^-Microcomputer Curriculum Projeci, Apple II + e c, 64K, grades 8-12, 1986, 
|49.00-"Function Plotter" is a comfortable and user-friendly package. Not only can students 
eater traditional functions, but it allows many manipulative options such as zooming, scrolling, 
moving the cursor to any location on a curve and more. Students can have fun with this one! Pull- 
down menus set this package apart from others. 

PC Graphics ^-Dynacomp, IBM PCVjr, 128K, grades, 1986, $49.95-"PC Graphics" is designed for 
studentc who are eager to explore and who desire to see a graph of any conceivable function. If the 
data needs to be altered, students can interrupt what they are doing and make necessary changes. 
"PC Graphics" can benefit a wide range of students. The screen contains enough information for 
students to b^n unassisted graphing. 



* denotes those products also useful in algebra. 
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4. CALCULUS 



For the packages Jesigned for use in calculus classes we asked: Is it possible to 

graph on a three-dimensional ^stem? 3-D 

display the tangent to a curve at a point? TNG 

calculate the slope of the tangent? SLO 

graph the derivative function? DER 
display a region under a curve divide^^ into n rectangles? REG 

shade the region under a curve for a given interval? SDl 

shade the region between two ciuves? SD2 

calculate the Ri^^mann sum? INT 

graph the sam of two functions? SUM 

graph the composite of two functions? COM 

fit a curve or a line to a set of points? FIT 

calculate the zeros using Ne^^on's Method? N WT 



TABLE OF FEATURES USEFUL M Og^ 
KEY: . Ito « Yes 

3TSDRSSI SCFN 
- NLEE'DDN UOIW 

TITLE DG0RC12TMMTT 

Advenctd dathemetics 

Arbplot .o»o9o.«...o 

CectutPIot: k Hathsm&tics Utility - •©©.••o«... 

Calcu-Piot ...e-.-o-... 
Calculus llustrsM 

Calculus Toolkit, Th© o©«oe. 
Computer Graphing Expsrlments 

Vol. 4: Calculus •«oeo. . - 

Function Graphlry -«-oo..ooo,. 

Grapl.-Calc - . . • 

Graph Plotter -oo-j.©.*.... 

Graan Globs & Graphing Equations «... 

MathCAD 0*0... ••.o 

ttathgraphar: A Complata GnBp^f;^g Util. - 

MCP Fjnction Plotter 

PC Graphics 

&vfac^forl&jfSvar(.C^i6 • 

TecHath 

DIffarsntletfon 

Graphing .... ^ 

Intagration ....©o.».... 
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mGBUGETED PRODUCTS FOR CALCULUS - In alphabetical order. 



topics. Then? are not many graph* ikAges that can compete with "Arbplot's" capabilities. Not 
only is it comprehensive but "A ^ocs as far as giving technical information which enables 

students to write their own progii The entire program is menu driven and simple to follow. 

CactusHot: AMathematics UfcHity acbwPlot Company, Tlie, Apple 11 + e, 48K, IBM PC, 128K, 
grades 9-12, 1987, $60.on -For the versatility and quality this package provides, XactusPlot"* 
stands above the others. It plots the graphs quickly, provides ^les and gives solutions to equations 
commonly seen in math classes ranging from algebra throiigh calculus. Students can manipulate 
any function directly from the ^^phing pn^am. All this is reasonably priced and retains the 
easy-to-use format needed by muny students. 

Calculus IBustrated-Wadsworth Publishing Company, Apple II + e c, 64K, grades 11-12, 1986, 
$21.50- lalculus topics are not easy to understand yet with the help of ^'Csdculus niustrated*' 
students will be able to grasp many difficult concepts. The easy-to-use menu allows investigation 
of a number of ideas including limits, antiderivi'^'^es and derivatives. The clear and accurate 
graphs eliminate the frustration of graphing complex functions. Discovery problems are included 
in the manual. 

Calculus Toolkit, Ibe-Addison-Wesley, Apple 11 + e c, 48K, IBM PC, grades 11-12, 1984, $149.95- 
The explorations, e:?[>lanation& and insights "Calculus Toolkit" provides l/c astounding. The 
variety of programs included in this package cover all th^ essentials of a calculus course. 
Pf'ograms for graphing functions, differential equations, investigating vector fields and complex 
numbers are enl* the computer's graphic capabilities. Students can learn compUcated 

material in a sii ir-. manner. 

TecMaih: DifferentiatioB-Technical Educational Consultants, ^ple n 4 e c GS, 48K, grades 11- 
12, 1987, $60.00-For the student who needs an in-depth stu^y of differentiation, this is ^e package. 
What it lacks in broadness, it makes up in ita detailed preview of the topic of the derivative. 
Students can grow with this package as they unravel the many options available. Students are kept 
on task and will have a sense of purpose. 

TecMaih: Integration -Technical Educational Consultants, Apple n + e c GS, 48K, grades 11-12, 
1987, $60.00-This function plotter is easy to use >m the first screen on. It examines the topic of 
integration at a very in-depth level. Once familiar with the system, students can enter a functior 
quickly with special keystroke commands. For the student in calculus who wants to explore and 
learn or just become famiUar with the integral, this package pro\'ies all he/she needs. 



^ ienotes those products also u<^ful >^n algebra. 



Addison-WedQrPublifihiiiL ""oi^iany 415^54^00 
2725 Sand Hill Road, Menlo Park, CA 94025 

MARKETING POUCIES-Preview: 304ay approval basis. Requests for examination 
materials are granted by local representatives. Discount: Individual discount 
prices. Warranty &nd Returns: Special authorization required. 

Bei^^wan Ed^acational Software 80{y&i5-1737 
106 Charles Lindbergh Blvd., Uniondale, NY 11553 

MARKETING POUCIES-Preview: 2x -day preview. Discount: $20 quantity discount, lab 
pack and site licensing available. Warranty and Returns: 30-day money back 
guarantee, replace free of charge if defective through normal use. 

Cactus Si^wara*llieGa<lusP!(^Cong)^ 602/945-1667 
1442 North McAllister, Tempe, AZ 85281 

MARKETING POLICIES-Preview: 30-day money back preview. Discount: Five disk 
discount. Warranty and Returns: After 30 days, $15 per disk replacement. 

Collamore/D.C* Heath 800^235*3565 
125 Spring St, Lexington, MA 02173 

MARKETING POLICIES-Preview: 30-day preview with pure' ase order. Discounts: Lab 
packs, site licensing and network versions available. Call 800/235-3565. 
Warranty and Returns: Damaged disks replaced for $8 for up to two years after 
purchase. 

CX)MPres8 603/764^1 
P.O. Box 102, We*.twortih, New Hampshire 03282 

MARKETING POUCIES-Preview: 30-day preview and evaluation plan. Discount: For 
multiple copy purchase, discount for more than five copies available. Warranty 
and Retimis: Return with written explanation, receive free replacement copy. 

Conduit 319/33S4100 
University of lov/a, Oakdale Campus, Iowa City, lA 52242 

MARKETING POLICIES-Preview: 30-day period. Discount: Orders for 10 or more titles 
receive 20% discount. Warranty and Returns: 30-day warranty; $10.00 for a 
replacement copy of each diskette. 

Oynacomp^Inc 800^28^772 
1064 Gravel Road, Webster, NY 14580 

MARKETING POLICIES-Preview: 30-day full refund return. Discount: Large quantity 
discount available. Warranty and Returns: 1 year retum-$5. 

BduScft 80Q/EDU-SOFT or 415/548-2304 

P.O. Box 2560 DepL 52, Bexteley, CA 94702 

AiARKETING POLICIES-Preview: 30-duy preview policy. Discount: None. Warranty 
and Returns: Ailer 30-days, $5 to replace a disk. Others: Site license available for 
$45. 
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HRMSoftware 80(y431-2050 or 914/769-6900 

175 Tompkins Avenue, Pleasantville, NY 10570 

MARKETING POUCIES-Preview: 30-day free preview. Discount: $1000 or more, 

receive free program of choice. Warranty and Rotums: Return with invoke for 
full refund or replacement 

Huinan BystemB Dynamics 8(Ky451-3030 
9010 Reseda Blvd. Suite 222, Northridge, CA 91324 

MARKETING POLICIES-Preview: 10-day preview. Discount: Quantity discounts 

available (call 1^00-451-3030). Warranty and Returns: 10-day full refund return 
policy, after lO-days, $10 for replacement. Others: Free technical advice for any 
prograoi.. 

Eamischke^B. 616^929-0722 
1220 Reads Run, Traverse City, MI 49684 

MARKETING POUCIES-Preview: 30 days upon request. Discount: Site licensing 

included with standard school ($90) and programmer's ($100) package. Warranty 
and Returns: Lifetime warranty. 

MECX; 612^481^00 
3490 Lexington Avenue North, St Paul., MN 55126 

MARKETING POLICIES- Preview: 30-day preview. Discount: Members can receive up 
to 40% off listed price. Warranty and Returns: Free replacement. 

I^cm»u:9ute*Cimriculumn^^ 3ia'273-€259 

Price Laboratoiy School, University of Northern Iowa, Cedar Falls, lA 50613-3593 
MARKETING POLICIES- Preview: None. Discount: Volume discounts available, up to 
15%, lab packs available. Warranty and Retimis: None. 

SRAyScienoe Research Associates. 800^21-0476 or 312/984-7384 

155 North Wacker Drive, Chicago, IL 60606 

MARKETING POLICIES- Preview: 30-day free preview available. Discount: Quantity 
discounts available up to 15% for 250 or more units ordered. Warranty and 
Returns: 90-day full refund, after 90-days, $5 a disk. 

Sunburst Comimmications USA-800/431 -1934, Canada-800/247-6756 

39 Washington Avenue, Pleaisantville, NY 10570-9971 

MARKETING POL "^CIES- Preview: 30-day preview. Discount: Individual discounts 
available on large orders. Warranty and Returns: Lifetime replacement 
warranty. 

TediiiicalE^ucatioxialConsuItaiits 516/6814773 
76 Norfib Broadway Suite 2010, Hicksville, NY 11801 

MARKETING POLICIES- Previev: Free 30-day examination. Discount: Individual 
discounts available. Wan^nty and Returns: 90-day full refund policy. 

Venture Educationai Systems 805/499-1407 
3440 Brokenhill Street, Newbuiy Park, CA 91^20 

MARKETING POUCIES- Preview: 30-day preview. Discount: 50 or more of different 
titles 16% discoimt. Warranty and Returns: Pull money return or replacement if 
damaged from normal use. 
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Wacbworai Inc. Scfaocd DivJ^[xt^ 42 S/595-2350 

10 Davis Drive, Belmont, CA 94{K)2 

iWAjcvnjc#iii>ivj rwiauiiiio— rreview: rreview upon request, «ju-aay8. uiscoimt: it used as 
a training program, receive net price. Warranty and Returns: Replacement disk 
free when defective disk sent in. 
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Northwest Regiona! Educational Laboratory 

Dr. Rotert R. Relth, ExecuOvQ Director 
Dr. Eth^ SImofhUcVfllliams, Associate Director 



The Northwest Reg»cr^ Educational Leboralofy (NWRfcL) ts an tndepenoeni. nonpnxn r&searcn ana oev^iopment 
(nstitut)on estabi^shed m 1966 to assist ecJocat)^. gcwmment community agenoes. business and labof in impra/ing 
qualrty and equali ty in educat)ona] programs and pfocesses by: 

• Dev&toping and disseminating effective educational products and procedures 
d Conducting research on educational needs and prt^s^ams 

e PrD^^(^ag technk^al assistance rn educational prc^)ie^ 

• Evaluating effectiveness of educational programs and pn^ects 

• Provicfing training rn educational planning, management evaluation and instruction 

oSonnng as an »Tfom«t»n resource on effecth/eeduca^^ netwoflung among 

^ucatonal agencies, institutions arKjindivkiuals in ^region 



Programs 

Center tor Profmtonsl Or«<opfncm 

JohnMahafty. On^ctot 

EJM StmofhMcWifliams, Orectof 

Lory McOuTB. Dtwctor 
£va1ustlon sivd Amsen:«nt 

Gary Bstes. DtrBCtor 



LMmcy and UfKtudQO 
^sphen Rochr. Dtr^ctor 
g&ittSfunctiond n»ftoarc9 Cantors 
Lota Ftaut, Jose Ucano-Pstfmx DvecUxs 
Pacific Roglonal EducctionsI Progrem 
John Mot, D^tor 

RAD for IndUn Educstion 
Joe Cobum, Dtrector 
Rur»l Educsttofi 

Steve Ate/son. Dtmctor 
School fmpcov9rn9nt 
Bob Blum, Dtractor 



^^cttnok>gy 
Don Hotznaget, DtfBCtor 
Progr&m Support 

Schoc4 bnpfovemenl Coordination 

Rax Hagans. Dsrector 
l^cstftutkm8I Deya^opm9tA end Communk:«tlons 
Jerry Ktrkpatnck, Orector 
Rn^nce zn6 Admlntsti stive Sorvic&d 
JbeJooes Orector 



Ed Argenboght 
Montana Supenntendent of 
Pubijch-istructjon 

C. Jl Baehr 

Managef. HeNfai\ Interact've 
Teievis*on System 

Oxick Baj(ey 
Educatxx) Director 

Wss^w^gton State Labor CourKi! AFUCK) 
Roberto Ban 

Dean. OSUV/OSC Schoo* o( E(Jucat)on 
Oregon Slaae Unrversny 

Jacob Bkxk (Secretary- Treasurer) 
SupenrrterxJent 

MtssouU Eiementary Dtstnct (Montana) 

Rairia J Bohanek 
Teacher 

Coeuf d Aiene School D-stnct (Waho) 
Frank B Brot-'itiet 

Washington Supenntendent of PuWjc 
Instruction 

Joanne Crosscn 

Dtrectof. EducatonaJ Relations 

Pacific Northwest Bel: 

E E (Gene) Dsvjs 
SupennterxJeni 

Anchorage School Dtstnct (Alaska) 
Witltam Denimeri 

Alaske CommisSKy>er of Education 

JeanM Dobashi 
Teacher 

Ksuai Hsghlrrtermediate SchooJ (Hawaii; 
Verr^e A Duncan 

Oregon Supennter>denl of Public lnst/uctK>r> 
Jerry L Evans 

Waho Superintendent o1 PuWc Instnjction 



Beard of Directons 

Earl Ferguson 
St^)enmendent 
Klamath Fans Unjon High 
School Dtstnct (Oregon) 

Joseph Haggsfty 
Pnnapai 

Bianchet High School 
Seattle. Washington 

James E. Hams 

Beaverton School Board (Oregon) 

Ric^iardL Hart 

Dean. (Mege of EducatKxi 

Botse Stale Umversrty (kJaho) 

Ma^tys Henderson 
Teac^r 

Fairbanks School Dtstnct {fi^ska) 

Jerry Jacobson 
Supenntendeni 

Waho Fails School Dslnct (Idaho) 
John Kohl 

Dean. College of Educ3t:cn 
Montana State Unrversny 

Dale LarT)bert 
Teacher 

Eastmont School Ostnct (Washington) 

Joe McCracken 
Supenntendent 

Lockwood Elementary Dtstnct (Montana) 

Richard McCultough 
Superintendent 

la Grande School Dtstnct (Oregon) 

Zola McMunay 
Business Woman 
Lewiston. kJaho 



6 Angela Nagengast 
Teacher 

Graat FzHs High School (Montana) 

GtonaB Nebon 

DtdcSot of Educaion 

Gu^ Department of Educat)on 

E<fie Omer 
Teacher 

CorvaSts School Dtstnct (Oregon) 

Barney C Parker (Chairman) 
Supervttendent 

independent Dtstnct of Bo<S9 (klaho) 

Fred ftxneroy 
Supermt&ndent 

Kenai PerMnsula Borough Schools (Ataska) 

DerKvs Ray 
SupennterxJent 

wyia Walla School Dstnci (Washington) 
Dons Ray 

Fafft>anks School Board (Alaska) 
Hervy SaWan 

SupennterxJent of Education 
CommortweaJih of hkxthem Manana Islarxls 

TBueseSurua 
Dtrecto. of Edjcatjon 
Government of Amencan Sanrx>a 

C^artes Toguchi 
SupennterxJeni 

Hsufai: Department of Education 
DaroWeftal 

Diredof Office of Educatjon 
Federated Stales of Micronesia 
Doy)eE Winter (Vice Chairman) 
SupennteiVJeni 

Educalor^a! Service Distnci 121 
Seait)e Washington 



Pacific Region Educational Center 
1164 Bishop Street, Suite 1409 
Honolulu. Hawau 96813 

(808) 533-1748 
Rocky Mountain Office 
1860 Lincoln Street. Surte 320 
O Denver. Colorado 80295 
ERiC (303)830-3675 



NWREL Headquarters 
101 S.W. Main Street, Sutte 5O0 
Portlaml, Oregon 97204 
503-275-9500 
SOURCE STL0S8 
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Alaska Offices 
Goldstein Building Room 506 
130 Seward Street 
JuT>eau. AJaska 99801 
(907) 586-4952 
650 West International Airport Road 
Anchorage. Alaska 99502 
(907) 563-3174 



